CO 



(i9)t&Mttft*i4fttBS 
BI8*aJB 

(43) BBS^MH 
2002 ^3 M14H (14.03.2002) 




PCT 



(10) SB&H« 
WO 02/21616 Al 



(51) BBSftftttS 7 : 

4/62, 4/38, 4/04, 10/40, 4/66 



(21) H(5tbKS^: 

(22) HJRtfiEB: 

(25) BBEfflBtt^B: 

(26) HBtt>Bfl(D©E: 



H01M 4/02, 



PCT/JP01/07519 



2001 #8 fl31 B (31.08.2001) 
0*B 



(30) «$fc*-r— 

♦#M2000-265900 
♦*B20OO-2659Ol 
♦#JH 2000-401 501 

2000 *P12 n 28 B (28.12.2000) 
1#M2001 -254261 2001 *£8 fl24 B (24.08.2001) 



2000 ^9fllB (01.09.2000) 
2000 $9fllB (01.09.2000) 



JP 
JP 

JP 
JP 



(71) aiHAf*B£R<£T(BffijeHl:i'OUT;: = SMt 
tttfcstfett (SANYO ELECTRIC CO., LTD.) [JP/JP]; 
T 570-8677 ^RJff^P rff»:E*a2T S 5#5^ Osaka 
(JP). 

(72) 9&m%; 

(75) «iE*/aiHA f*Blco^T<&*;: 

(FUKUI, Atsushi) [JP/JP]; =f 631-0811 Sfe&R£&rfr 



I* «*T 969-12 Nara (JP). (HASHIMOTO, 
Takuya) [JP/JP]; t 573-0026 *EJ?f ft* m«8 0 E*T 
17-27-126 Osaka (JP). (KUSUMOTO, Ya- 

suyuki) [JP/JP]; T57O-0031 *R*?<Fa m«2S3E£*r3 
TB8*18-305#Osaka(JP).*« £ (NAKAMURA, 
Hiroshi) [JP/JP]; t 572-0084 *R*r*EJHrtj*m 
PS 5:117-22 BK/N r >X505* Osaka (JP). R*:jE& 
(FUJIMOTO, Maaahka) [JP/JP]; =r 535-0002 *EJ?f * 
RrtjMK*64-l-14 Osaka (JP). B£ # (FUJTTANI, 
Shin) [JP/JP]; t 573-1 102 *E^tt»rti*ttSlBr4-33 
Osaka (JP). 

(74) Its A: K ^(METSUGl, Makoto et aL); T 

540-0012 ^EJff^Erfi4» AK«U1TB6«5^ ffitt 

If /l> Osaka (JP). 

(81) ftSB (S ft;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FT, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, FN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, 
TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) flK«U: ARIPO *m (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), ZL-^ *>7t$ffr (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P v 
(AT, BE, CH, CY, DE> DK, ES, FI, FR, GB, GR, IE, IT, 



(54) Title: NEGATIVE ELECTRODE FOR LITHIUM SECONDARY CELL AND METHOD FOR PRODUCING THE SAME 

(54)*Ba>*f*: <)T+?J±=x*mmfi&&v*<Dt&&y3& 




12a 



. CONDUCTIVE METAL FOIL 



<sj (57) Abstract: A negative electrode for a lithium secondary cell, characterized in that h is prepared by a method comprising pro- 

O viding a conductive metal foil having a surface roughness of 0.2 ?m or more as a collector and a mixture of active material particles 

Ci containin S s* 1100 * 1 aM/or a aMcon alloy with a conductive metal powder and sintering the mixture on the surface of the collector; 

^ and a a lithium secondary cell comprising the negative electrode. 



03 

m 

1 



WO 02/21616 Al 



mwMk 



LU,MC.NUPT,SE,TR),OAPIf$R(BF,BJ,CF,CO, 2 3t*a- K&tfftKDttBlCO^Ttt, Jg»l*6fT**V* 
CI, CM, OA, ON, GQ, OW, ML, MR, NE, SN, TD, TO). ^PCTiiMv KD#HlC«*$*ir U€> Ta— KtBB 

— eaienstBftft 



(57) fkti: 



WO 02/21616 




PCT/JPOl/07519 



m m m 



5 

10 hp*se«. 

15 StOtlt, Si, S n N A 1 ^^©y s f-VJ±b&mk-fZ>&m*'& 

20 q#&8¥l 1 -3 3 9 7 7 7-^fft-m, *£4feff £: UT^-f*»*^ 
£/c s 1-294820 5 V 7 V A ~^m?&<D^fii 



WO 02/21616 




PCT/JPOl/07519 



So 

bfc Vo£^3::<b2S^i£;ixTV^ 0 ^2 0 0 0-1 2 0 

5 8 8 -9-^«-Ctt N - 0 . 0 3/i m«Ji©&«#±te*£4&R&*&* 

10 

*?!^0^2©^ffi|^5yf!>AZftTO^«:, WRa 
20 #0. 2 /im^i^fcS^mtt^JSm^^m^t ^-rSff&T*/**: 



2 



WO 02/2NJ16 




PCT/JP01/07519 



&&m&i£<Dm&®&&n&<D&m±x*&5z&&mnT\z&mvxnb 

15 tl5Ci:^iLW5 0 
20 «*SCfc&4e#*UTVNS 0 



WO 02/21616 




PCT/JPO 1/07519 



jg-rsn&oit-efcs, c©ip«ft^Ra £^-r53rm&&Jsm£ 

15 &>&^ <h &m-lk bV^T% HI &!)ini^®ft$ R a 0 /z 

*fc N ^ffiSL^ R a t^lHSUlH^^P^raPlStt, lOORa^SOgi 
tett-t* w i: LV\^®&£ R a Rt^|fBU4lI©¥i§l8BS S te, 

P *X3&;&te (J IS B 0 6 0 1-1 99 4) \Hfc}t> £>*UT*5 t) % 
20 mS-tZ. ^®&£fH-<fc 9 

tmm b fc »^ N A es »c l£ «fc 5 & @ ft «m 



4 



WO 02/21616 



PCT/JPOl/07519 



WO 02/21616 




PCT/JPOl/07519 



*fei:LTtt, T-^mmm. WLtefetitm, ^*=*/P7a>fy^ 

*s<*,*vis?m, m&&t£¥i>m\f m^. 

« >r ^&<z>&^® & & jg ^ -e#t# vtci><D&m^xt>£*<\ &m 

^^^^^r^C^yh^Jcli, 10 0 ^m^TtJ>$rtiJW*l< > 
£ £> * b < W: 5 0Mm^T> tt^Klil OMrngtmSo 

25 ^lc|<g^£;ft,5 t><DT-{*&V^S N 10 0m mEITT'$>5ri^4t<, 



6 



WO 02/21616 Q ^ PCT/JPOl/07519 

ic*fur, o. o 5-5 o<DmmftX'3b2>z.bim&w\ mn&&m 

sot, as*«**as/j*$< fcs. ' 

20 £*fc:Wu fife^T'fcS 1 0 8 3^«TTfc5£*##T|-L<, 

L<ft2 0 0~50 OTC-CfcO, ^tmi<|43 0 0-4 5 Otf 



7 



WO 02/21616 




PCT/JPO 1/07519 



*cJ:3*S*;tft>aPfc>t> . feJCilSfcSr k&X%Z> 0 

So any ? <?y^»iJKy rs: m^Mtsr tK:<fcoT#5 

K*5^i-s„ *38WK:*5V^-cr±. #y^? K©^f§ KW8 0%gl 
JL<Z>t><0j&s#*LV\, 3Ky^T$ K<b**J*s 8 0 %^ffiXh% t . 

/v%-e*>s„ >f 5 bMb^s o^Jio^cd^, tfyrs: fi©n 

MP (N-^^/Wfpy KV) 1 0 0t-~4 0 OX^OU&X 1 B# 

*$3B#ftaTM 5: K<k¥tt^l 0 0%i:*5. &*£tf>7tfcO 



8 



WO 02/21616 




PCT/JP01/07519 



^5 K#3%£te#» bftl^ 6 0 0lCWT©£S-CMt5 £ t b 
5 /Wv^-iU, 7y*JK^fc*£tf>*-f ^-t>#3;b</8 

-So 

0 0-5 0 O«C^0*b<.$e>^*U<tt3 0 0-4 5 Ot^fc*. 

20 $^i:tfST-#5 0 

t*/*fc«y-W V^-riSA t) i&A/TN^S £. t AW*. bv\ *£«te&Ji?S 

25 



9 



WO 02/21616 




PCT/JPOl/07519 



^\s^%—i&*—Yti:¥<DWfc* — i£*—Yb^*^)V% K 

— b b<Dm&mm*m^£ftz><, */c N m^m^-^^-bb 1, 2 

10 i:<D*g-£^gfc^£;ix3o bTfi, L i P F 6 % 

LiBF 4s LiCF 3 S0 3> LiN (CF 3 S 0 2 ) 2 „ L i N (C 2 F 
5 S 0 2 ) 2 N LiN, (CF 3 SOj)( C 4 F 9 S O a ) % L i C (C F 3 S 
O a ) 3 N LiC (C 2 F 5 S0 2 ) 3 t£i?R.TfiZ:tht><Dm i &m&M&iStlZ> 0 
ZhlzmmWb i/yt^ri/ h\ V T ? V n - b V 

1. Li 3 Nt£b<Dtemmftmmm*w?F£ti?>o *mm<DV^?j*- 
ftti&oi«?sii, *^mm,ik&&m.£*£z>f&mb \,x<DV^?Mt 

20 &mm<D v j^—frmmo&mmt&mb ttn, licoo,', l 

i N i 0 2 % LiMn a 0 4> L i Mn0 2 „ LiCo M Ni M 0,, 

- l i n i 0 . 7 co 0 . 2 Mn 01 o 2 * a & y 7 * j»<gmm&&mmtQi 
^ Mno 2 ^?j*&^mvx^*j:^&mm<miitw*£tiZo 
tut. co^tdtj, y ^^A5Srm^k#«j^A • i&SH-s&srefcft 



1 0 



WO 02/21616 



PCT/JP01/07519 



<E>t£$c^i£l 2 a 5.151 2 b tcasv^-Ctt, ?g#j©&^l 2 *sy 

15 t«^»ri50"T?*»5. 

HI iff ^ n 7 T 4 /v & 7jk-t~m t* *> £ o 

=f-m&m.^M&7F-+m wi 0 0 of&) -?£>;*>„ 
0 6(1, §sii£#jfc::^TfmL*:m?&c i#.t*c 3 (D^.m<oxmmm 

25 ^P^T-r^Sr^-TIEl-efeSo 



WO 02/21616 




PCT/JPOl/07519 



38 9i &mm-t z tc & oft & 
5 aum) 

(=1 : o. 2 5) t^5J;pic#ftu s %&T-m.*M&i,iL 0 no^s 

10 0fi;&gB$r N *£^#J£ UT03Ky y?\\L\Z~ V *r^\ 0fi*SB£ 

fe^i^js (^15^) (onm^mmi^ ftmvfr&^ti&mm 

15 Ufc 0 It £*l H:€I2 OmmCDn^^lC§]0^^ % dtt^rT/W 

=JV#a^T-C7 0 Qtl OllWiU ^UT^feirb/Lo 
#CDff^ fcV^ |j;5 0MmT*fcofc 0 

WM^t UT S L i j C0 3 RTfC oCO, SrfflV^ Li :Co 

20 oj§mfc#i : l t^5J;?^tttlL#t^U -nsra:^i7 

mm©Mt^^7U #DjBEffc?tfLfc& s lC*3V^ 8 0 0t2 

4^re^fifeU LiCoO, ©*frfcft:«:#fc 0 ^ft&fl&T&i&U ¥■ 
^2 0MmiC^Itfc o 

i C oO a &5fc9 Ollife, igm#J* ITAPI^* 



1 2 



WO 02/21616 



PCT/JP01/07519 



l i pf 6 sri^v/y y wn&fliLfcfco&fisjR 

10 Al^Lfc, 
(M2) 

20 fr^mt, =- y ^r^fLtem^m^itX9 : 1 t «k 5 t-iS^ U 
#n-;l,f^iaO, S i 9 N i i 9 C u#&fcflMK Lfc„ 

M 1 t ttit&A 2 RtFA 3 SrffcK L.fc. iiA2|iS i, N 

25 i -g^Sr^V^ 9 . m?&A3liS i 9 C u v >fc 
<fc <£>o 

1 3 



WO 02/21616 




PCT/JP01/07519 



(^3) 

trs\sX-&m.VtL 0 #bnfcfc©fc:ov^I]§C^K:}fci& (I CP) -cai&L 

(HH4) 

io (ff^i 5 nm) Rxtm&m^^i'xm (mz-i 5 

m?& A 6 fci^&gl ^ T ^ U ^ £ V > <*> (O T* £ o 

ttl?lA7^A8^1U 0 m^A7l*m#~S''Jr/V?g&ffiV^c 
20 t>©-CfctK tiA8 f*m^^fg«:ffiV>^it(DT-fc5o 

7 W" — ^ S/^/^^fctesp^ift^ 1 0 /i xo.<D~7 
fflV^^WS. ^ 1 i: ^(dUTiiA 9XOA 1 0 «r^|[ tfc. « 
25 ?&A 9 fc£:7 1/ — ^ :tfc— -y tr /Hf&^S'ffiV^ t> <£>Tfc 9 % M^AIO}^ 

1 4 



WO 02/21616 



PCT/JPOl/07519 



mmAl 1 SrtfstSlUfc. 
5 (^6) 

^S^ltC:JoV^T, *ffifi.$Raj&*0. 5 /im"T?fc2»m«?^©f^*)«3 
t-> ^ffifi^Ra^O. ^/imffcSt^fl^V^ mm A 1 2 & 

_blB<Dm?&A 1 ~A1 2RO t B 1 IdoV^X^ 3EjffcmiJ-^ ^/MSteSrW 

15 bfc^K IJSf lmAf2. 7V*-CftlU 1 lNr> /KD^fe 

bfeo l u->f ^ @ o&^gfitf) 8 o%^^i-<5^-coih-r 

t^m-fate, mmA 1 <di^ ^/w^st i oo t vitm&X'&z> 0 



WO 02/21616 




PCT/JPO 1/075 19 



ft ftfe 




A 1 

R a : 0 . 5 u m 


10 0 


A 2 

(^®fic? R a : 0 . 5 u m 


110 


A 3 

(iii&^Ra : 0. 5 vm 


lis 

X X u 


A 4 

(^Ifi^Ra : 0. bum 


1 1 9 

LLC 


A 5 

(^®fi£Ra : 0. 5 //m 


Q 7 


A 6 

(SfflfiSRa : .0. bum 


Q it 


A 7 

R a : 0 . 5 a m 




A 8 

(M$Ra : 0. 5/im 


Q 7 


A 9 

R a : 0 . 5 fi m 


9 5 


A 10 

(^flflSLcF R a : 0 . 5//m 


9 3 


All 

M$Ra : 0. 5/im 


9 7 


A 12 

(®gfi& R a : 0 . 2 /zm 


8 5 


B 1 

(SiSffi^Ra : 0. 1 //m 


6 5 



5 $g&fflV^fc«i&Al~Al 2« x £ffi&$Ra#0. l/imTfeSil 



1 6 



WO 02/21616 



PCT/JPOl/07519 



5 (mm. 7 ) 

S„ & 2 left. IfitAl CDih-T ^/H(Mi»t>0ffrvt. 







A 1 


10 0 


B2 


2 0 



20 (mm8) 



WO 02/21616 




PCT/JP01/07519 



*lfcl*frUT N 1 («S^t5 0li%) % 0. 5 M^f3 3. 3 
s 0. 125 1. lfifi%) , RXfiO (#3&3fcft 

Al 3, m?&Al 4 % tiAl 5. MiffiAl 6&f£®lLfco 
5 wnb<D«?&(cov>-C, _L12£ italic ^/v#te£gNffibfc 0 

1^3] 



m rtfe 




Al (fStfcfcS. 


: 2 0fifi96) 


10 0 ! 


A 13 (ftlSfcfcfi 


: 5 0W&96) 


14 3 


ai4 csmmm. ■. 


3 3. 3MS96) 


12 7 


A 15 (tat&jfcS : 


11. 1 fig*>) 


9 1 


a i6 




2 9 



Ai3-M5ii, *)t*$fm^&^LT^&v>mit!iAi eicit 

(t£i*9) 

18 



WO 02/21616 




PCT/JP01/07519 



ltmmzLsX^ itfeAl 7~A2 4«rflsfi|Lfc. dftfcomftfc:-^ 
5....fc»«-CS><5o 









(Mm) 




A 1 

A 1 


700tC, 10 


50 


15 ! 


100 


A17 


400t, 308^ 


50 


15 


130 


A18 


700AC, 10 


3 


15 


330 


A19 


SOCfC, lOB^g 


3 


15 


360 


A20 


' 400% 30^1 


3 


15 


750 


A21 


400<C, 10 


3 


15 


733 


A22 


300flC, 30 5^ 


3 


15 


740 


A23 


200TC, 20B§fS| 


3 


15 


305 


A24 


4Q0AC, 30 


3 


3 

7l^WSQ»(Qj-10irt5En) © 


. 800 



Ai ii?lAi 8MliAi 7 ttH!iA2 o t tf>Jfctfca»£> 91 J; 
5 afct&^^&^Sr 50 /zm^b 3 /iml^$<f5wilC : 

1 9 



WO 02/21616 




PCT/JPOl/07519 



iA2 o (ommxte^-ntmot?— *imat>b;frTv^v># N 7 0 o*c 
x^m^mtrn^tcmmA 1 soistii, trjitmw— s&mtbbth 
5 5„ ^ox. 7ooic©}it-eMt5:i:Cj;^ ^gft&5fc{ci& 

10 (sem) ?K-cfc5o E4of&^tti 0 0 ote-cfctK ms<Di& 

*fc, ^4^tr*-h VXm^tctfV -7 yikV—Vf^ (PVdF) 
4 0 OX:%LXfi7 0 O^T^^Sb,^S^(D#^jtl«RllZ^-<^ WW I 
RX^.? b/V) SrlE^byto 4 0 0^X&&3LfcfcOt£:|3V>TW: > P 
20 Vd F^t5^:<D^«?^<feOlf-^^^tti$tv^:dS; 7 0 OXlX&tikm 



WO 02/21616 



PCT/JPOl/07519 



mmi o) 

^^l^^:*5V^T^ t VXtfV n y (pvp) 

0 [f£5] 



mm 


Is*— 




(Atm) 




A 1 


P V d F 


700t, 10 t&m 


50 


100 


A21 


P V d F 


400t, 10 B$ffl 


3 


733 


A25 


PVP 


400*0, 10B#fS 


3 


50 



yft*mt5ii#, m*#3fc##r (XPS) fc: *y ^tit 

(mm 1 1 ) 



WO 02/21616 




PCT/JPOl/07519 



iA2 4©iglt)ftT^t, 
1^6] 









A19 


Cu 
(15) 


750 


A 24 


7l/-*#iK«« (Cu-lOirtfcZn) |& 
(3) 


800 


A26 


Co &5fc 
(5) 


810 


A27 


Fe &3fc 
(3) 


820 


A28 


(0. 7) 


770 


A29 


7V-9Vt Ni 
(13) 


820 


A30 


Ti &5fc 
(10) 


820 


A31 


(0. 6) 


780 


A32 


Zn 
(7) 


720 


B3 


(0.3) 


280 



2 2 



WO 02/21616 




PCT/JP01/07519 



(Mt 12) 

l 0 0 £ bfctf^T'fcSo 

15" 









A 1 




100 


A33 


*£ 


50 



fg^m&^P2S£ £>^&K:^£n> ^^ft^OgHS* 

mm 13) 

2 3 



WO 02/21616 



PCT/JPOl/07519 



fft'A 1 ©Ih-T ^7V-^^r lOOi: bfc^&T-fc>5 0 

1^8] 









(Mm) 




Al 


0&tSt3.& Ra : 0. 5/z m) 


700*0, lOJ^S 


50 


100 > 


CI 


Ra : 0. 5u m) 


4000, lOB^g 


3 


720 


C2 


AM 

(^®BL£Ra:0.5*tm) 


4000, lOBffS 


50 


125 


C3 


mmm 

(^®&$Ra :0.5/im) 


7000, 10 


3 


200 


B4 


(^®S.&Ra:0.lMm) 


400O, lOBtfg] 


3 


95 



El 6 f3\ tfeC l^trm^C 3 oA^XgiillJtfT^n ^^/i^^-t- 



WO 02/21616 ^ 0 PCT/JPOl/07519 

#rc*--r fc*©*f *jh,*v^.k 5 *fSIMgT«t5 - t # 

(mm 14) 

M&^<D&&m\,^tcm,u\z.istf z>;<^ (ommt «(? sum-fa <o 

# y -Y ^ W$ Kfcsftte 1 0 0%TNbofc. Sfc, /<-f i LT, 

^^l/>-^^^v=rA (S B R) S^yrb77;^nxf ^y(p 
TFE) £r/SV^#<£-ti: % igfe^Ji: LTO^^^^^t/PD^ 

(cmc) lfifiifp^tf 3mmL%<D&mmts xt-u^??*?^* 

0 A (SBR) 1 0fi£|fl&<£tf4 8fifi%©7Ktt^«*fc:W:iKyx h 
7 7/^axf i/y (PTFE) 1 0 Mfi&£-£tf 6 0 Mft%07ktt# 

f =/Vfc"n y (PVP) «rJg^S»£-f4, *»5fcg otii^, 
5 ^y If^tfn y K> (PVP) 1 0fi£&£-£-tf 8tt%ON-^ 



WO 02/21616 




PCT/JPO 1/07519 







mmm<x» 






Al 


** f 7HBf=Jf y 
(PVdF) 


380 


7oot, loetfg 


100 


Dl 


(PVdF) 


380 


40CflC, 30BSfS 


820 


D2 


#y-r5 kcpi) 


500 


400TC, 301^ 


980 


D3 


*"ff=*t'ii|)l.*y 
(PVP) 


260 


400t, 10 


55 


D4 


CPTFE) 


450 


40(nc 30«Pffi 


710 


D5 


xfvy7>y*iio*A 

(SBR) 


240 


4oorc ioB#fra 


40 



15 (H&l 5) 

2 6 



WO 02/21616 



PCT/JP01/07519 



rftk ornate £rfflv^T|g& 1 t ^;p#tttf)MS:fT^ot 0 
5 ^tfcSr 1 0 0 t lsfzm&X*hZ> 0 &*5, ^1 0(Cttm?feAlig:t5m?& 

mio] 













Al 


50 




PVdF 


100 


C2 


50 


400 < C 10R$ffl 


PVdF 


125 


D6 


0.3 


400^, 30 9$m 


PI 


250 


D2 


3 


400t, 30^ 


PI 


980 


D7 


4 


400t, 30 


PI 


710 


D8 


5 


400^, 30B#fS 


PI 


450 


D9 


7.5 


400t, 30 W 


PI 


460 


D10 


50 


400*C 30 


PI 


120 



(^il6) 

15 fc!OV>Tfcff*Lfc. H^HC^V>T N ¥^i3/im©^^^ 



WO 02/21616 




PCT/JPO 1/07519 



7F-ti><Dk istizb&>ft\zmmi tmmKvxmmrt 1 i~d 1 6£f£ 

4 -C<D^-r LT^y ^ KSrJBV^fcStei mmiz. LTtl^f^ 

1 ©t^ ^/P^^ lOOt Lfc}|fC*)5, ft*5, m?&Al, D1R 
T*D 2 #MrT* 1 1 tC^-r o 

[ill] 

10 



mm 




(£fi%) 






Al 


PVdF 


10 


IQtfC, 10 B#f^ 


100 


Dll 


PVdF 


3.2 


400 C C ) 30 TO 


520 


Dl 


PVdF 


10 


4001:, 30 TO | 


820 


D12 


PVdF 


18 


400'C, 30 TO 


830 


D13 


PVdF 


25 


400t, 30 TO 


810 


D14 


PI 


1.1 


400 < t, 30 TO 


200 


D15 


PI 


5.3 


400*0, 30 TO 


480 


D2 


PI 


10 


400t, 30 TO 


980 


D16 


PI 


18 


400t, 30 TO 


970 



U< ttl 0S£%!^JiOt5Od5^n^-Y ^/i-#14§r^UTV>S^i:^ 
^5>o -ftte, L i &m&mft<Dm®nft*0*%t£ti;&&ik<DEk\z. 



2 8 



WO 02/21616 




PCT/JPOl/07519 



. *&W(Dn 6 Rttn 7 (omm k& ? mmm^^^x^m-r^o 

(MMk 17) 

5 i&m<D&m 

VoWtt&t VX<D¥^%3'&L&5 0 /i mO^Hf^^ §r N MfitfcTM : 1 
(=1:0. 2 5) ^^i^l^tU ^-e^l^lfc. 

10 ^tf8li%©N-^f;H^ny K K: ^ U ^S^77y- 

2bz>m>M&m (m&i5»m.) <D)tm^m^v, KiLfctrtt^i 
is mT-c6oot;ioi^^iu m&vxikmtLtc 0 ai^co 

&V>) tt5 0 /z m-t?fcofc„ 
W^I^^ IT, L i 2 C 0 3 RXfC o CO, £rfflV^ x Li : C o 

ojf^itasi : i kttz £?\z.n-&L.x%ftxm&\^ z.*i*w:&i7 

20 mmO^It'/l^7 b x JtUE fifcTg? LfcgL ^4"^*5V>T. 8 0 O^C 2 
2 0 u m\cmU Ufc„ 

#e>ti,fcL i c oo 2 Bits omm&t. mmmt ltapi^* 
sfiftgESr, tefgmt \->x<Di$ y 7 wbtf— y ^^sfi^^-^tf 5fi 

2 9 



WO 02/21616 




PCT/JP01/07519 



5 L i PF 6 >l*^/y h^^Ufc^OSr^iSl 

10 (Mmi 8) 

fr-jmt, ~>ylrA'1Zlt\-&m&m*}kX'9 : 1 t ft 5 <t 5 l-S^U, 
^La— ^^fetc^Dx S i,Ni^Rt;s i 9 C u ^«rf^$S Ufc c 

15 Mfcl 7 t I^^ICUTSmE 22ttfE 3 «rfe«bfc. iiE2«S i 9 
N i JEV^ct>©-0*> t> % m*&E 3 S i 9 C u'n"^S:fflV^ifc. 1 t> ^> 

(Ullfc 19) 

20 ^/W-C^SUfc, ^fcnfcfcOlcoVNTJl^SHfcSfc (I CP) x&mv 

25 (mm. 20) 

3 0 



WO 02/21616 



PCT/JPOl/07519 



> tr/vm m&i s^m) RTfm&m.xT^ux% mzhi 5 

otc 0 

10 7 Sr^bfCo 
(1^2 1) 

^rfflVN^J^^fi. 7 £|sg*3Ucb-C®?l!lE 8^E 9£rft^L,fc 0 

15 m?&E 8 te^ W-^tt-^^&^JSV^c^T-fct) % ifj!E9H:7 

20 tCU-cm?&E 1 O&ftMVtc 

m?&Fi§r^ufco *fc, im&i 7 k^t, am&w*?})— £m 



WO 02/21616 




PCT/JP01/07519 



-Lf3©m*&E 1~E 1 OMFl-F 2lCoV^ %Wl%^^ ? 

-e^Emufc^, iitiimA-e2. 7v*ttiu 

^H&3riftl5£U D-* tomtit klsito GiM&mi 2\z.7jk-t 0 ft*^ 

10 



15 



20 



25 



3 2 



WO 02/21616 




PCT/JP01/07519 



[$12] 







E 1 


1 0 0 


E 2 


1 1 3 


E 3 


1 2 0 


E 4 


1 1 2 


E 5 


9 9 


E 6 


9 7 


E 7 


9 9 


E 8 


9 6 


E 9 

/ M m till >■ ■[ i ■ ■ v 


9 2 


E 1 0 


9 7 


F 1 


7 5 


F 2 


1 5 



*1 2frt>Wt>i>>ti:£ Tk^H^T^^abfcmmEltt, 

3 3 



WO 02/21616 ^ Q PCT/JP01/07519 

(mm 23) 

!HC. *®fi£Ra#0.. 2^mT-fe5m^fS, £.U^®&£Ra*S 
0. 1 /tmT^SEIffif Srfflv^cr irSWi, 1 7 ^PtUfcLT 

10 >A*F*trl OOittm-efcS, ^1 3fcr*. m^E iof>f^^ 
[*1 3] 



mat 




E 1 

(^®fi£ R a : 0 . 5 a m) 


1 0 0 


Ell 

R a : 0 . 2/im) 


8 3 


E 1 2 

R a : 0 . 1 # m) 


6 2 



*1 3*»feWfe**<tJ;5K:, iffil^Ra^O. 2 »mSk±X*hZ>m 

(mm 2 4) 

20 *«tt^«»*o»^*i:1h>f^/H|*ttt©H«^Wb 



WO 02/21616 



PCT/JPOl/07519 



»*ll^LT, l («&*t5 0it%) > 0. 5 (^f3 3. 
3lt%) x StFO. 125 (ffl^Ill. llf%) kftZ>£?\c 

5 ^$tfc^ii N mmi 7 tmm^vx, ma&E i 3, mmv 1 4, 

F 3 £rf£§Sibfc„ 
[^14] 







E 1 : 2 0 m&%) 


10 0 


E 1 3 («t»5tcfi : 5 0 ®fi%) 


1 4 5 


e i 4 («ta*e : 3 o. zm&%) 


1 2 4 


e i 5 («m*g : i i . i mm%) 


9. 0 


F 3 (^t&*fi : 0 m&%) 


3 1 



tfE 1 3~E 1 5te. 7 W-^^^^^b-CVN^VNm?&F 3(Cit 



WO 02/21616 



PCT/JPO 1/07519 



5 



3 6 



WO 02/21616 



PCT/JPOl/07519 



ft 3fc <D f& ffl 

&k-t-zm*m i 2 i^ie**© y A-*m*JBA*. 

^-T St&tf/* fcte^ *^Sr-g-tf »4feK«t^C»Jl &«iriB#fem#©3c 
15 Z»:i?tiAE 

20 -TSgf*^ 1~5 (D^-f ft** 1 ^{c|3^ y ^ ? A 

ttjfc* 2 % 3 st^ 5 ~ 7 o wf na* 1 3®|j:ia«w y * Anj^mmffi A 



WO 02/21616 



PCT/JPO 1/07519 



So 

n-cv>5 r i: t -r56H5fc3g i~9 ovN-rti^ i ^^ia«o v^v 

11. stna^-r a* N ^j&ofcs>os&&m&fc:a#uT^5/^ 
>y—-v s> s £ £ sr«r» t -r s i o fcia«© y # a-^i^ 

io 

12. Mia^-r^y^-d^ jKy^ * msit^ttsit^ 
i o^^rai i^iB«^y^»>A-^m?&ffiAffio 

13. twriaaKy>r § kj^. a?y ts: \?m&&tem-+z> ^ £ m ,t t> 

15 y^*.*-&««UBAffio 

is. atrial 3*? y ?yfc\z-y 7 1 b77 

i-^ss^ 1-16 m^na* 1 ^tcsa«<o y f^Az^m^i, 

3 8 



WO 02/21616 ^ PCT/JPOl/07519 

2 o. ttria^^©^:je)o^«i ! sig.s^2 o o otoeiftt 

is 22. *tria«#j©^. ttria^mtt^jp^, R^^i/^-^r-^tp 

.hic^fife-rs ^ £ &<i#8: t -r zm&m. 2 1 KfB$£© y ^ ? a -&m«i/B 
20 23. «triai»«tt»*3&s % «RV/*fcttiH-e-^*'grtf»*"e*>5r. 

2 4. tEfi^RaiSO. 2 Mmgjl_h-Cfc^^fg^ll?eo^®±tC N 



3 9 



WO 02/21616 



PCT/JPO 1/07519 



25. Wi&mvoR&^Rvn ^tf-z^ts*? v~-&m&mm&& 
•rz>m&i%2 i~2 5 m^tta* 1 jgfcifB«© y f^Azfttii^g 

10 2 7. t(rlB#S^JB?g^> «8fgtU< tt^^fg. *^tt^iB^^ 
<^®:i:-rsft^m2 1-2 6 <E^-rna> 1 ^fcfB«<z> y f^^z^ttfe 

T*fc5^i^ttt-5fl^2 1 — 2 7 OV^*VJ&> 1 H-fB^O y ^ 

20 521-28 ov^na* 1 ^i-ia^co y ^ ? a - &«mub 

fee 

25 31. m^^wm.^^\^^^^m^tm^mxhi>^t^i^ 



WO 02/21616 



PCT/JPO 1/07519 



j?m 0 

32. xm®m'?*-'(<bm<D$rm&&mtstiti:^x. v^wvm^-r 

Wt.t-$-Z>ffi-$im.2 2, 2 3&T*2 5 ~ 3 2<0\,^-Tinfrn£\Z.%&1fc<D})?- 
3 4. 2 0 0 0 < C<DSSfflrt£Oii.S-C^ft! ! 3SUT^-r2,^ ^ 

5 ft 3^2 i ~3 3ov^-rn^i3®^ia«(oy ^^A-^m 

10 m^^ScDMit^feo 

3 5. MIB^-r as x jtfy-f 5: KT-fe^w ££#m£-T5f?N^ 

2 2, 2 3RXfi2 5-34 WVNf ^ 1 !J ^ ^ AZft fj&l 

2, 2 3Rt^2 5 — 3 4 <DVvf ;h,a» 1 ^^13^(0 ]} 
20 3 8. ^H3^-f>-^— ^iy-fktf- y V^fctetf y 7- b 7 

-f-^ft^:^2 1-3 8 0V>-rtL^l^^|B«c^y ^^ix-^limffiA^i 

25 (Dmmjj&o 

4 0. tfJl5«^®«fe^^^^^^^ T . fo5r t^^^^-^ig^g 



WO 02/21616 



PCT/JP01/07519 



i~39 ov^-r 4xa> i 3Eijhb«© y ^*7i* -#Lnmm&m0MT&jj& o 

4 1 . &$.J%1 -2 0<0V>-fn^l^t?:|5^O^fil*^if*ft^2 1 

fCSr^tflE^, #*m*MC£a>b&5-££#»£i"3 y^*A±'& 
5 I^o 

42. v k&&{b+z&&frhtezm®m&*<Dm&mm&± 

10 So 

£ *&'&t-rzn*i%4 2 hub*© y f^A-^i^tt,, 

44. mw,mmn^<om\^]) ^t^^it^^^h^^^ 

15 m.(ov ?-vj»-#immmmm 0 

z>z.k&t&mL-f%n#m4 2-4 4c^-r*ua>i«tcfa$<Dy 

4 6. v ^^^b^^t^^^i^i^vx^^m^^mm.^^ 

itvt^^b^mmit^m^xmm^xmm^ri^zb^^mb 

4 7. ttiae^ftlt^OJitexW ^-^SH-CV^^ 
25 4 8. ffiME'-W^-as, &*g(D;/fcfc©?to&3&tE«#LTl^/M 



WO 02/21616 



PCT/JPOl/07519 



mm 0 

so. atrial y*<s w^yr^; KRSrffttoJa-rsr. 

5 i. Mia^-r^^— a*, .^y^w^sr-s-tp^-r &i&mm&<D 

o 52. MlB^-r^y-^ N #y ^s^br-y^v&fctetfy t y?? 

Mfa^-Y ^-3SA9i£A,^V^^<b&#&£^;5§S3fc^4 2~5 2<D 
5 4. ttriaf&^g^^-cDsp*^!^^^ i o /x m^Tt?*>5c: t Sr^mi: 

55. tfria^#j^^*sy tt^^t; 
o ^i siicre*© y * a - frmmmnmo 

5 fcl|B*G> y ^ !)A-)!fci^ii 0 

<6it^4 2 ~ 5 6ovN-rn^i^(ci3«fe^)y ^»>A-^m?&ffiii^o 

5 5 8. etrfa^m^*s. ffl§^t<«:^M, £fctt^tBfc:S!J!&$! 



WO 02/21616 



PCT/JPOl/07519 



59. miB^m^d^ e^ifitoitiiiig^i, s^ia^sic 

c t t -r z fiS*^ 4 2 ~ 5 .8 (ovN-r n*^ i ^cfs*© y ^ o ^ - 
5 &imttimmmo 

6 .0. Silia^m^^^Sfe^R a 0. 2 pLmSk±-?lbZ,^b*t$ 

mt-tzn&m4 2-5 9ov^-ri^^l^l^:|am<Dy 

10 £Sr4#m£i-'5ft3fc^4 4 — 6 0OV^^l^ie:|B^oy^i>A-^ 

15 t sr#m<b-rsm^«4 2~6 1 <Dv>-f*ua»i>ste:fB*fc©y 
6 3. ifr5fc^4 2-6 2<D^-m^im^m<Dmm^h^^^mt. 

20 6 4. ^mtt^MfS^r^m^i: <5r^^T^/'*^:«^^^^^§r 



WO 02/21616 



PCT/JP01/07519 



6 6. tfrfBigm&^Jil?&tf>^®&£Ra 2*0. 2 u mU±~?3b Z Z. b 
«r«f»i:i-Sf»**6 4 £ fete 6 5 KfBfc© V ^!>^-^m?&ffl^^o 

"C&S^ £ <£r$F&tfc-t-5§£3fc^6 4~6 7 CDV^ 1 ^t^IB^O y f- 

7 1. #rfB^mt£&MfgcD^®iB.£ R a # 0 . 2/imKiffc5:^ 
ffi jfcJS 6 9-71 CDV^ft^ 1 ^(CfB^CD y A Z^^f&ffl &m<D$i 

4 5 



WO 02/21616 



PCT/JPOl/07519 



7.4. tflikm6 4 — 6 8 0V>m^l^tC|a«<D^«*fc«:ft^^6 




1 /3 



WO 02/21616 




PCT/JPO 1/07519 



m 3 



— 400-30h 
— 700-1 Oh 






S i 23^ u 77 
























Jul k < . J 

_J 1 1 





20 30 40 50 60 70 80 90 

2 0/deg. (Cu-Ka) 



m 4 




807409 


1*5 . 0 k V X1.00K 


30 . Bp m 






x 1,000 



2/3 




PCT/JP01/07519 



m 6 



— 400-1 Oh 
— 700-1 Oh 



c 



Si 23 Cu 77 



©ftci 



20 



30 



40 



50 60 
20 / Cu-Kor 



70 



80 



90 



3/3 



INTERNA* 



AL SEARCH REPORT 



ional plication No. 
PCT/JP01/07519 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01M4/02, H01M4/62, H01M4/38, H01M4/04, H01M10/40, H01M4/66 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum doc umentati on searched (classification system followed by classification symbols) 

Int. CI 7 H01M4/02, H01M4/62, H01M4/38, H01M4/04, H01M10/40, H01M4/66 



Documentation searched other than minimum dod mient a ri on to the extent that such docmnents are included in the fields searched 
Jitsuyo S hi nan Koho 1926-1996 I>oroku Jitsuyo Shinan Kbho 1994-2001 

Kokai Jitsuyo S h i n a n Koho 1971-2001 Jitsuyo -QVii nan it>roku Kbho 1996-2001 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appr o pri ate, of the relevant passages 



Relevant to claim No. 



E,X 



JV 2001-273892 A (Sanyo Electric Co., Ltd.), 
05 October, 2001 (05.10.01), 

Claims 1, 4; Par. Nos. [0026] to [0031] (Family: none) 



JP 8-50922 A (Canon Inc.), 
20 February, 1996 (20.02.96), 

Claims 1 to 30; Par. Nos. [0014] to [0075]; Figs. 
& US 6051340 A & CA 2150412 Al 

& EP 690517 Al & KR 126788 Y 



42,44-48,51, 
52,54-59, 61-63 



1-74 



2, 3, 



JP 2000-12088 A (Fuji Photo Film Co., Ltd.), 
14 February, 2000 (14.02.00), 

Claims 1, 2; Par. Nos. [0008], [0011] to [0020], [0030] 
to [0036] , [0039] , [0040] (Family: none) 



JP 2000-3730 A (Fuji Photo Film Co., Ltd.), 
07 January, 2000 (07.01.00), 

Claims 1, 2; Par. Nos. [0007] to [0011], [0015], 
to [0029] , [0032] , [0033] (Family: none) 



1-74 



1-74 



[0021] 



^ Further documents arc listed in the continuation of Box C. Q See patent femily annex. 



•A" 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 



"X" 



"P* document published prior to the international filing date but later 
man the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
04 December, 2001 (04.12,01) 



Date of mailing of the international search report 

11 December, 2001 (11.12.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/IS A/210 (second sheet) (July 1992) 



INTERNATI 



SEARCH REPORT 



Ini 



application No. 
PCT/JP01/07519 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



(Family: none) 



JP 11-329433 A (Kao Corporation) , 

30 November, 1999 (30.11.99), 

Claims 1, 5, 6; Par. Nos. [0014] to [0021] 

JP 61-8849 A (Hydro-Quebec et al.), 
16 January, 1986 (16.01.86), 
Claims 5, 20, 34, 49, 55, 80, 85, 90, 
& EP 159266 A2 & US 4690840 A 

& CA 1244301 A & CN 85101583 A 



JP 2000-12089 A (Kao Corporation) , 

14 January, 2000 (14.01.00) (Family: none) 

JP 11-4 0152 A (YUASA CORPORATION) , 

12 February, 1999 (12.02.99) (Family: none) 

JP 7-240201 A (Mitsubishi Cable Industries, Ltd.), 
12 September, 1995 (12.09.95) (Family: none) 



1-74 



1-74 



1-74 



1-74 



1-74 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



B^WES-f- PCT/JP01/075 19 



a. &mom-tz&B<»&m (ssstftHwa opo ) 

IntCl.' H0 1M4/0 2, H0 1M4/6 2, H0 1M4/3 8, H0 1M4/04, H01M10/40 
H01M4/6 6 



WSESrffofcft/MRS^ (BlSWfff^S (IPC)) 



IntCl.' H0 1M4/0 2, H0 1M4/6 2, H0 1M4/3 8, H01M4/04, H01M10/40 
H0 1M4/6 6 



B#B*yBSr5&fc« 1 926^-1 9 96^ 

B*B2tBi*J§$f3&&« 1971^-2001^ 

B#S2a*y8§f3fc&« 1 9 9 4*£- 2 0 0 1* 

B#Biy88r5gSflb2r« 1 99 6^-2001* 



i 1 



E, X 



JP 2 001 — 273892 A (H 
fl.' 2001 (0 5. 1 0.0 1), 
~ [0 0 3 1J 



#*t) ,5.10 
1, 4, [00 2 6] 



JP 8-50922 A (*^y :/**5£#*t) , 2 0. 2J3. 19 
96 (20. 02. 96), IS^1~3 0, [0 0 1 4] ~ [0 
0 7 5] ,@2, @3 & US 6051340 A & CA 
21 5041 2 Al & EP 690517A1 & KR1 
26788 Y 



42, 44-48, 51. 
52, 54-59, 61- 
63 

1-74 



roj PHKiiSR!^ {£ffl x S^fcWX^^XlR 
rpj H^tUfiBKr-c. *>o«5te«lo±KoSait<c5tbEi 



<0 B <D«te4fcg S ttfc^tiBt 
I"tj BKUlKBXtt«3feB«k:^ftS^fcS:ft-cfc^T 

tyj #trB8*(o*)5S:RTfcoT, SKXKtdfecoi^ 
r&j pi-^fyh7T5 y-*®. 



0 4. 12. 0 1 



B*B#ST/t (ISA/J P) 
•Sfi«tl 00-89 1 5 
SOjtSBfftlHEttasBSHT B 4* 3 



B^SSS^cd^^B 



1 1.12.01 



4X 



9 15 1 



Jiff 3r vjpj 
SfS#-f- 03-3581-1101 -f*J*Sl 3 4 7 5 



«5tPCT/ISA/2 10 («2-<-^). (1 9 9 8^7^) 



HggffiRS-f- PGT/JP01/07519 



c (its) . 



JP 2000-1208 8A (^±^7^/V^^C#%h) , 1 
4. 21. 2000 (1 4. 0 2. 00) , ffjfrgl, 2, [00 
08], [0 0 11] — [0020], [0030]~[003 
6], [0039],. [0040] (77^-4U 

JP 2000-3730 A (^±^ V J A-A;fefc5$^fc) , 7 . 
1J!. 2000 (07. 0 1. 00) , ttafcffl, 2, [000 
7] ~ [0011], [0015], [0021] - [002 
9], [0032], [00 3 3] .(77^-41) 



1-74 



1-7 4 



J P 11-3 
9 9 9 (3 0. 
[0 0 2 1] 



2 9 4 3 3 A 
11. 9 9), 



C£3E85$#tfc) 
itjfcjgl, 5, 



, 3 0. 111. 1 
6, [0 0 14]- 

(77? V— fcU) 



JP 61-8849 A 0>N-f Ko — <7"-<y^ tel^) ,16. 

11. 1986 (16. 01. 86) , f&JfeJg5, 2 0, 3 4, 4 
9, 5 5, 80, 8 5, 90 & EP 1 5 926 6 A2 & 
US 46 90 840 A & CA 1 244301 A & CN 

85 10 1 5 8 3 A 

JP 200 0-12089 A (^63Et^#*t) , 14. 1 M • 2 
O00 (14. 01, 00) ■ (77$!)-^U 

JP 11-40 1 5 2 A 0&5££=*fc^TlJ-:3— jtf i^— ^) , 

12. 21. 1 999 (12. 02. 9 9) (775!I-*t) 



1-7 4 



1-74 



JP 7-240201 A (HI 
9 9 5 (1 2. 0 9. 9 5) 



^tfc) , 12. 91. 1 

(77? y-^u) 



1-74 



1-7 4 



1-7 4 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



^IM AGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



^JB^REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: - 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





